The synergistic effect of elastase and hydrogen peroxide on vascular endothelial cell injury is due to the production of hydroxylradical in the endothelial cells.
Protease inhibitors such as aprotinin and urinastatin inhibited vascular endothelial cell injury induced by PMA-stimulated leukocytes, although their inhibitors did not suppress the production of active oxygen species released from leukocytes. On the other hand, in the presence of pancreas elastase (10 micrograms/ml), hydrogen peroxide (50 microM) caused severe injury of endothelial cells isolated from the bovine carotid artery (% specific 51Cr release, % SR = 42.9 +/- 3.3%), although the % SR elicited by elastase or hydrogen peroxide alone, respectively, was below 1%. Elastase and hydrogen peroxide acted synergistically on the injury of endothelial cells from the bovine carotid artery similarly to that in the endothelial cells isolated from the bovine coronary artery and human umbilical vein. Furthermore, elastase derived from both pancreas and leukocyte induced this synergistic action on endothelial cell injury. To clarify the mechanism of vascular endothelial cell injury induced by the combination of elastase and hydrogen peroxide, we examined the effects of various radical scavengers and protease inhibitors. Deferoxamine mesylate completely inhibited the endothelial cell injury, while protease inhibitors such as antitrypsin and macroglobulin had a protective effect. Pretreatment of endothelial cells with deferoxamine mesylate also protected against this cytotoxicity. These findings suggested that the synergistic effect of elastase and hydrogen peroxide on the endothelial cell injury is due to the production of hydroxylradical in the endothelium and that this synergistic action might be partially involved in the endothelial cell injury induced by activated leukocytes.